Morphological dynamics of cumulus-oocyte complex during oocyte maturation.
The recent advances on the cytoplasmic regulators of the induction of germinal vesicle break down, maturation and degeneration of oocytes, and glycosaminoglycan composition during cumulus expansion of cumulus-oocyte complexes are discussed. A) Inactive mitogen-activated protein kinases (MAPKs) are present in the oocytes at germinal vesicle (GV) stage, and are activated with germinal vesicle breakdown (GVBD), and remain highly active throughout maturation in porcine oocytes. Inactive MAPKs are localized in the cytoplasm of GV-arrested oocytes and active MAPKs were detected in the GV just before GVBD. B) Cumulus expansion of porcine cumulus-oocyte complexes (COCs) was reduced by oocy tectomy. The profile of total glycosaminoglycan synthesis was attributed to hyaluronic acid rather than chondroitin sulfate in intact COCs and oocytectomy reduced hyaluronic acid synthesis. C) The abnormalities of chromosomes and alpha-tubulin morphology were observed in the oocytes of c-mos deficient mice. MAPK activity of c-mos deficient oocytes did not significantly fluctuate throughout maturation and was clearly lower than that of wild-type oocytes. One of the most drastic abnormalities in c-mos knockout mouse oocytes was their entrance into the interphase instead of second meiosis after first polar body emission. D) Reverse transcriptase/polymerase chain reaction-Southern blot hybridization demonstrated positive expression of Fas in intraovarian mouse oocytes. In contrast, expression of Fas ligand was detected in granulosa cells. These findings were histologically confirmed by in situ hybridization with Fas- and FasL-specific probes. Co-culture of intact and zona-free eggs and granulosa cells demonstrated positive TUNEL staining only zona-free eggs.